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Abstract: Background and aims: HIV/AIDS is a pandemic infection with socio-economic factors associated with HAART 

non-adherence. It is well established that the clinical efficiency of HAART in suppressing the HIV virus toward a long survival 

needs a non-adherence rate of less than 5%. South Africa is facing a high level of HIV/AIDS rate, where a low level of non-

adherence is needed. Methods: The investigator conducted a cross-sectional study at Lerato Clinic in Germiston, Gauteng, 

South Africa from September 2019 to December 2019. Non-adherence was measured by doing first a pill count for all eligible 

patients every working day preceding inclusion by self-reported method following quantitative (missing dosage of ART). Non-

adherence was defined as taking their medication ≤ 95% of the time. A threshold of non-adherence > 5% was considered high, 

with P < 0.05 statistically significant. Results: Out of 278 patients (56%, n ꞊ 156 Males; 44%, n ꞊ 122 Females) with a sex ratio 

of 1.3 Male ÷ 1 Female, all were evaluated. The majority of patients were younger than 45 years (67%, n ꞊ 187), single (43%, n 

꞊ 120), Blacks (75.8%, n ꞊ 211), those with High School level (48%, n ꞊ 134), and Jobless people (45%, n ꞊ 126). Out of all 

patients, 19% (n ꞊ 52) were recognized as non-adherents to HAART in Lerato clinic in Betha Qxowa Hospital, Germiston, 

Gauteng, South Africa. However, there was no significant univariate association (P = 0.452) between Ethnic groups and non-

adherence to HAART: 19.4% (n = 41/211) among blacks, 13.9% (n= 5/36) among Caucasians/ Whites, 7.7% (n = 1/13) among 

coloured, and 27.8% (n = 5/18) among Indians. The univariate risk of non-adherence to HAART was respectively multiplied 

by 2, 3, 5, and 4 by male gender, aging, low education level, and Widowed. Conclusion: Our study found the level of non-

adherence to be 19%, very high, but comparable to other developing countries. Stigma or fear of disclosure, being away from 

home, too busy with other things, the side-effects, and toxicity of ART drugs, are the main obstacles to ART adherence. 
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1. Introduction 

HIV/AIDS is a pandemic infection with socio-economic 

factors associated with HAART non-adherence [1]. 

It is well established that the clinical efficiency of HAART 

in suppressing the HIV virus toward a long survival needs a 

non-adherence rate of less than 5% [2]. 

South Africa is facing a high level of HIV/AIDS rate [3], 

where a low level of non-adherence (correct dosage, taken on 

time and in the correct way, economic/sanitation/food 

security and safety) is needed [4]. 

However, it is also known significantly that the perfect 

non-adherence level should be ≤5% to minimize drug 

resistance and limit AIDS complications [5]. 

Indeed, the poor HAART adherence rate, less than 95% of 

prescribed medication (otherwise ≥5% non-adherence), is not 

yet been explored among HIV/AIDS patients attending 

Lerato clinic in Germiston, South Africa. 

This gap motivated the initiation of the present study with 

the objective to describe the socio-economic factors 

associated with non-adherence to HAART among patients in 

the Lerato clinic. 

2. Materials and Methods 

2.1. Study Design 

It was a cross-sectional conducted from September 2019 to 

December 2019. 

2.2. Study Setting 

Lerato clinic is an HIV clinic in Bertha Qxowa Hospital 

located in Germiston, Johannesburg, South Africa, and was 

selected as our study setting. 

2.3. Study Population 

All adult HIV-infected patients, on HAART for at least 

three months and attending during the same period and the 

setting management of this study. 

2.3.1. Sampling 

The sample size calculation used the Raosoft software: 

about 150 patients are seen daily Monday to Friday. Of the 

patients seen daily approximately, 50 are on HAART. Over 

the study period, it is estimated that we need approximately 

278 participants. This assumes a margin of error of 5%, a 

confidence level of 95%, and a response distribution of 50%. 

Patients were investigated for factors that are associated 

with their drug non-adherence based on observing the timing 

of doses and keeping clinic appointments for drug refills 

during the period of the study. 

These patients meeting the criteria for inclusion in the 

study were invited to participate, examining potential barriers 

to adherence. The investigator did approach every patient 

during each daily interview period. 

2.3.2. Inclusion Criteria 

Those being more than 18-year-old, on HAART for at 

least three months, consenting to participate, and attending 

the clinic were included. 

2.3.3. Exclusion Criteria 

Patients less than 18-year-old, not speaking English, 

Tswana, or Zulu, those who are not literate, who cannot 

communicate in the above-selected languages, and patients 

on HAART with less than three months of treatment were 

excluded. 

2.4. Data Collection 

A precoded and standardized questionnaire was used for 

data collection. It contains five items that briefly ask for 

demographic (Gender: male/female, Age: ≥45 years/ <45 

years, Ethnic group: Black/White/Coloured/Indian, Marital 

status: Single/Married/Living with life-

partner/Widowed/Separated/Divorced, Level of education: 

Primary/High school/College/University, and status of 

employment: Full-time/Sessional/None) information and then 

poses six closed-ended and a single open-ended question 

about potential barriers to HAART adherence that patient 

might identify. 

That questionnaire was adapted from the one which has 

been used in the Botswana study [6]. 

Data were not collected on Tuesdays as the day is 

consecrated for academic meetings. All surveys were 

confidential and anonymous. They were conducted in private 

by the principal investigator in a separate room in the clinic, 

where participants were filling in the questionnaire for 45 

minutes. Data were collected from the consenting 

respondents using self-administered questionnaires with the 

help of an assistant for language barriers, especially for those 

who cannot communicate in selected languages. The key 

variables to examine were demographics. 

The investigator used a validated questionnaire modeled 

after the Adult AIDS Clinical Trial Group adherence 

instrument that was carried out to identify missed doses over 

a 1-year interval. The investigator did first a pill count for all 

eligible patients every working day. After answering the 

questionnaire, the investigator collected it for analysis. The 

information was drawn from files and the questionnaire. The 

result was transferred into a data sheet. 

2.5. Data Analysis 

The files were retrieved from the records department with 

the help of a clerk working in that department. The 

information retrieved was recorded on to excel spreadsheet. 

In an attempt to minimize recall bias, the investigator did ask 

patients to indicate their non-adherence over the previous day, 

previous week, previous month, and previous year 

successively. Non-adherence was defined as taking their 

medication ≤95% of the time. If one is taking a once-daily 

treatment, it means missing no more than one dose per month, 

if it’s a twice-daily treatment it means missing no more than 

three doses per month and if one is taking three times a day 

treatment it means missing no more than four doses per 

month. 
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The investigator determined the percentage of patients 

surveyed and met the criteria for non-adherence. 

The analysis was done as follows: 

1) Determining the percentage of non-adherent 

participants, as it was found in the sample. 

2) Demographic data were summarized in a table format. 

3) Descriptive statistics to describe common factors 

associated with HAART non-adherence. 

Statistical tests were performed to compare the 

characteristics of adherents and non-adherents. Quantitative 

variables were converted into qualitative variables that were 

analyzed using the chi-square test. Logistic regression was 

used to estimate Odds-Ratios and their confidence interval 

in univariate and multivariate analyzes. SPSS version 23.1 

software was used for all statistical analyzes. Adjusted 

Odds ratio (aj.OR) and Confidence Interval (CI) 95% were 

obtained to state significant associations. The criteria for 2-

sided statistical significance were defined by a P-value 

<0.05. 

2.6. Ethical Approval and Consent to Participate 

The study protocol was approved by the National Human 

Research Ethics Committee, Kinshasa, D. R. Congo, 

according to the Declaration of Helsinki III recommendations 

(Helsinki-Declaration-1964-2015-08-20), and also approved 

by Betha Qxowa hospital to start the research. The researcher 

took into consideration the fundamental principles of ethical 

research. 

Written informed consent was obtained from patients for 

participating. The investigator clearly explained to the study 

participants what was expected from them and what to do if 

they decided not to proceed with the study. Whether to 

participate or not from the very beginning was the decision 

of the study participants, and they were assured that their 

refusal to participate in the study would have no 

consequences. They were also told that they had the right to 

ask questions at any time and withdraw from the study 

under any circumstances. 

Confidentiality and anonymity for participants were 

guaranteed as well. The completed questionnaires were kept 

in a locked drawer in the office of the principal investigator. 

Data treated were stored in a digital file of which access was 

only possible through the use of the investigator´s password. 

3. Results 

Out of 278 patients (56%, n꞊ 156 Males; 44%, n꞊ 122 

Females) with a sex ratio of 1.3 Male ÷ 1 Female, all were 

evaluated. 

The majority of patients were younger than 45 years (67%, 

n ꞊ 187), single (43%, n ꞊ 120), Blacks (75.8%, n ꞊ 211), 

those with High School level (48%, n ꞊ 134), and Jobless 

people (45%, n ꞊ 126). 

Out of all patients, 19% (n ꞊ 52) were recognized as non-

adherents to HAART in Lerato clinic in Betha Qxowa 

Hospital, Germiston, Gauteng, South Africa. 

Table 1. Description of socio-demographic parameters. 

Parameters Frequency Percentage 

Gender   

Male 156 56 

Female 122 44 

Age Categories   

≥45 91 33 

<45 187 67 

Marital Status   

Single 120 43 

Married 47 17 

Living with Partner 51 18 

Divorced 15 5 

Widowed 24 9 

Separated 21 8 

Ethnic Group   

Black 211 75.8 

White 36 12.9 

Coloured 13 4.6 

Indian 18 6.4 

Level of Education   

University 24 9 

College 89 32 

High School 134 48 

Primary 31 11 

Employment Status   

Full Time 50 18 

Sessional 102 37 

None 126 45 

Compared to patients with adherence to HAART (Age 

45.8 ± 17.7 years)), non-adherent patients to HAART were 

significantly (p<0.005) younger (Age ꞊ 40.3 ± 11.4 years). 

Table 2. Non-Adherence to HAART and Socio-demographic Parameters. 

Socio-demographic 

Parameters 

Adherence to ARV Treatment 

Non-adherent Adherent P-value 

Age (years)   

0.003 <45 26 (13.9) 161 (86.1) 

≥45 26 (28.6) 65 (71.4) 

Gender   
 

0.011 
Male 37 (23.7) 119 (76.3) 

Female 15 (12.3) 107 (87.7) 

Marital Status   

0.022 

Single 24 (20.0) 96 (80.0) 

Married 6 (12.8) 41 (87.2) 

Living with Partner 5 (9.8) 46 (90.2) 

Divorced 4 (26.7) 11 (73) 

Widowed 10 (41.7) 14 (58.3) 

Separated 3 (14.3) 18 (85.7) 

Ethnic group   

0.452 

Black 41 (19.4) 170 (80.6) 

White 5 (13.9) 31 (86.1) 

Coloured 1 (7.7) 12 (92.3) 

Indian 5 (27.8) 13 (72.2) 

Level of education   

0.001 

University 3 (12.5) 21 (87.5) 

College 5 (5.6) 84 (94.4) 

High School 36 (26.9) 98 (73) 

Primary 8 (25.8) 23 (74) 

Employment status   

0.001 
Full time 1 (2.0) 49 (98.0) 

Sessional 13 (12.7) 89 (87.3) 

None 38 (30) 87 (69.6) 

There were univariate and significant associations between 
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male gender, aging ≥45 years, Widowed, non-employment, 

and non-adherence to HAART (Table 2). 

However, there was no significant univariate association 

(P= 0.452) between Ethnic groups and non-adherence to 

HAART: 19.4% (n= 41/211) among blacks, 13.9% (n= 5/36) 

among Caucasians/ Whites, 7.7% (n= 1/13) among coloured, 

and 27.8% (n= 5/18) among Indians. 

The univariate risk of non-adherence to HAART was 

respectively multiplied by 2, 3, 5, and 4 by male gender, 

aging, low education level, and Widowed. (Table 3). 

Table 3. Univariate risk factors of non-adherence to HAART. 

Univariate risk factors Non-adherence to HAART% (n) OR (95% CI) P-value 

Gender   

0.015 Males 23.7 (37/156) 2.2 (1.2 – 4.3) 

Females 12.3 (15/122) 1 

Age groups   

0.003 ≥45 years 28.6 (26/91) 2.5 (1.3 – 4.6) 

<45 years 13.9 (26/187) 1 

Education levels   

<0.0001 Lower/Primary-High School 26.7 (44/165) 4.8 (2.2 – 10.6) 

Higher/College-University 7.1 (8/113) 1 

Married/Widowed   

0.003 Yes 41.7 (10/24) 3.6 (1.5 – 8.7) 

No 16.5 (42/254) 1 

 

After 3 iterations/steps of multivariate binary logistic 

regression, and excluding confounding variables such as 

marital status, education levels, only male gender, none 

employment, sessional employee, and aging were identified 

as the most important significant and independent 

determinants of non-adherence to HAART. (Table 4). 

Table 4. Independent determinants of non-adherence to HAART. 

Independent variables B SE Wald df Adj.OR (95% CI) P-value 

Gender      

0.045 Males 0.708 0.353 4.027 1 2 (1.02 -4.1) 

Females     1 

Employment       

None 3.075 1.034 8.838 1 21.7 (2.9 – 164) <0.0001 

Sessional    1   

Full-time 2.036 1.059 3.698 1 7.7 (1 – 61.1) 0.05 

Age groups      

0.006 ≥45 years 0.909 0.333 7.447 1 2.5 (1.3 – 4.8) 

<45 years    1  

Constant -4.723 1.060 19.837 1  <0.0001 

 

4. Discussion 

The present study, carried out in South Africa among a 

multi-ethnic community, sought to demonstrate significant 

associations between some socio-economic factors and non-

adherence to HAART as highlighted by different 

publications in the literature [1-5]. 

The burden of non-adherence to HAART was estimated at 

19% within this study, which is lower than what was 

observed in neighboring countries, Kenya [7], and Sudan [8], 

where the non-adherence rate was more than 20%. This non-

adherence rate was also near to the other studies conducted in 

different regions of Ethiopia, Addis Ababa [9],
 
Debreziet 

[10], and Jimma [11]. The low-level non-adherence helps to 

control and suppress the viral load [12]. It is found that most 

African countries achieved an excellent rate of non-

adherence when compared to their North-American 

counterparts estimated at 23%; this may be due to the 

availability of subsidized ART medication [13, 14]. 

The possibility of lower non-adherence might be due to (a) 

self-reported non-adherence, (b) limited to the first-line 

regimen, and (c) exclusion of patients who were not 

interested. 

Also, many factors associated were consistent with other 

studies from developing and developed countries. In our 

study, the males’ ratio showed the highest non-adherence 

than females, this finding was not in line with other studies 

like in Ethiopia [15] Since males are busy drinking alcohol 

and other drugs, the chances of forgetting their doses were 

high. The reported reasons for non-adherence in African 

studies include forgetting, travel, fear of disclosure, 

shortage of pills, difficult schedules, cost, lack of access, 

and privacy [16].
 

In a cohort study of ARV adherence among semi-urban 

South African living in extreme poverty, Byakika-Tusiime 

et al. found that lower socioeconomic status was not a 

predictor of non-adherence for patients with fully 

subsidized therapy [17]. In fact, non-adherence levels were 

similar to or better than those found in industrialized 

countries. Similarly, low levels of non-adherence (22%) 

were reported by Laurent et al [18]. In a resource-poor 

setting in Senegal and 34% in 3 treatment centers in 

Kampala, Uganda, non-adherence in our study was higher 
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than the levels reported by Orrell et al. [19] but lower than 

that reported by Laurent et al. and Byakika-Tusiime et al. 

leave our non-adherence rate within the range of non-

adherence rates of people living with HIV/AIDS (PLWHA) 

to HAART in African settings. The most reasons for 

missing doses were being away from home, forgetting, and 

being too busy. The most important factors associated with 

decreased non-adherence include the educational level of 

the patient. 

Contrarily to the Nigerian study [20]
 
where marital status 

was not significant for non-adherence, our study found that 

being alone (single, separated, divorced, and widowed) was 

associated with non-adherence to HAART. Maybe loneliness, 

depression, and low income might explain poor adherence to 

HAART in this study. 

Indeed, marital disruption has a relationship with major 

depression [21], which is related to non-adherence to 

HAART. 

Apartheid, the Afrikaans name was given by white-ruled 

South Africa's Nationalist Party in 1948. This might explain 

the lack of significant association between ethnicity/racism 

and non-adherence to HAART in this study conducted in a 

democratic republic of South Africa [22].
 

It was also found in the study done that not receiving 

practical social support was associated with a higher rate of 

non-adherence as a single predictor [23].
 

5. Conclusion 

Our study found the level of non-adherence to be 19%, 

very high, but comparable to other developing countries. 

Stigma or fear of disclosure, being away from home, too 

busy with other things, the side-effects, and toxicity of ART 

drugs, are the main obstacles to ART adherence. 

Apartheid and other social behavior played a great role in 

this non-adherence to HAART. 

There is also a need for effective and sustainable 

information, education, and communication strategy in 

Lerato clinic to address the problem of HIV stigma and 

gender discrimination, which is a proven barrier to care and 

adherence to therapy. Government and non-governmental 

agencies are particularly joined to make this a priority for 

lasting HIV/AIDS prevention and control in the Lerato clinic, 

Gauteng, South Africa. 

Expanded access to subsidized ART should improve 

adherence and, consequently, treatment outcomes for patients 

receiving therapy in resource-poor settings. 
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